Primary tumours of the thyroid gland producing mucin are extremely rare and their histogenesis is controversial. Few cases of primary mucinous or mucoepidermoid carcinomas of the thyroid have been reported. '-4 Mucin production has also been described in some cases of medullary carcinoma of the thyroid.5-Recently, the first case of a mucin secreting benign adenoma of the thyroid was reported.8
We report here what we believe to be the second recorded case of mucin secreting benign microfollicular adenoma of the thyroid gland. We present the results of our immunocytochemical and mucin histochemical study of this peculiar tumour and we discuss different aspects of its histogenesis.
Case report
A euthyroid 30 year old woman presented with a goitre in January 1981. Physical examination disclosed a palpable solitary nodule in the right lobe of the thyroid. The nodule appeared as a cold area on the thyroid scintiscan, while the remainder of the gland showed normal uptake. Clinical and laboratory investigations were otherwise unremarkable. There was no history of neoplastic disease in the thyroid or elsewhere. No malignant cells were identified in the smears from a fine needle aspiration specimen of the nodule. The patient received a 6 month trial course of thyroxine, which produced little decrease in size of the nodule. A right hemithyroidectomy was carried out in October Accepted for publication 8 November 1984 1981. At the titne of operation frozen section was reported as carcinoma and a total thyroidectomy was performed. The patient made an uneventful postoperative recovery and was discharged. She has been examined at regular intervals since her operation. The last follow up examination was in February 1984 and the patient was then in good health.
PATHOLOGY
Macroscopically, the right lobe of the thyroid contained a well circumscribed nodule measuring 2 cm in diameter. The remainder of the right lobe as well as the isthmus and left lobe of the thyroid showed no gross abnormality.
Histologically, the nodule was also well circumscribed and almost entirely enclosed within a thin fibrous capsule (Fig. 1) . The nodule consisted predominantly of nests and columns of closely packed, pale staining cells; each showed an eccentrically placed nucleus and a large central vacuole (Fig. 2) rupted by areas of oedema and capillary haemorrhage. There was no evidence of capsular or vascular invasion in the multiple sections examined.
Immunocytochemical and mucin histochemical reactions were performed in one laboratory (Laboratoire d'anatomic pathologique, Institut Jean Godinot, Reims) in which these are routinely used.
IMMUNOCYTOCHEMISTRY
For immunostaining, the peroxidase-antiperoxidase method (PAP) was used. The following tumour markers were tested: thyroglobulin, calcitonin, and carcinoembryonic antigen (Dakopatts antisera).
Positive thyroglobulin immunostaining was noted in the vacuoles of most signet ring cells as well as in and around the colloid material within the small follicles (Fig. 3 ). Calcitonin and carcinoembryonic antigen antisera produced no visible reaction.
MUCIN HISTOCHEMISTRY
The following histochemical methods for mucin identification were used9 10: periodic acid Schiff reaction with and without diastase; Best's carmine; combined alcian blue, pH 2-5, and periodic acid Schiff; combined high iron diamine and alcian blue, pH 2*5; sialidase digestion using Vibrio cholerae sialidase followed by alcian blue, pH 2-5; periodic acid-sodium borohydride/saponification/periodic acid Schiff. Because of the fixation of the original material in Bouin's fluid, several normal controls fixed in both formol-saline and Bouin's fluid were also tested for comparison.
The vacuoles of the signet ring cells stained only Standard histology textbooks do not refer to the presence of intracellular mucin in normal thyroid follicular cells. '4 Attempts to identify mucin production in large series of primary carcinomas of the thyroid, of conventional histological types, have also been unsuccessful.' Consequently, the histogenesis of primary mucinous tumours of the thyroid gland has been a much debated and controversial subject.'-8 Diaz-Perez et al' suggested that such mucinous neoplasms of the thyroid might originate from thyroglossal vestiges. The epithelium lining thyroglossal cysts or sinuses is variable and can be ciliated pseudostratified respiratory type, squamous stratified, or mucus secreting columnar celled '5 16 ; examples of thyroglossal cysts with linings identical to that of gastric '5 or small intestinal'6 mucosa have been reported. Rhatigan et al3 believed that salivary gland remnants trapped in the developing thyroid were responsible for their case of a mucoepidermoid carcinoma but these authors could not identify such remnants in the specimen.
A more likely explanation for the histogenesis of primary mucinous neoplasms of the thyroid could be dual differentiation. Dual differentiation such as the combination of mucin secretion and endocrine function has been increasingly reported in tumours arising from lung, pancreas, and gastrointestinal tract. '7 We agree with Mendelsohn8 that dual differentiation could also apply to primary mucin secreting benign and malignant neoplasms of the thyroid gland, also an endodermal derived organ.
The finding of sulphomucins in a benign adenoma of the thyroid is remarkable, even on the basis of dual differentiation. Among the different types of mucins secreted by normal tissues, sulphomucins are predominantly found in the normal colonic mucosa. '8 We believe that the detection and detailed profile of mucins, using alcian blue and periodic acid Schiff and high iron diamine and alcian blue coupled with immunocytochemistry, should now be studied in a large series of thyroid neoplasms. We have undertaken such an investigation. 
